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COHI~G UP: DOE-2.1A

A:,hou21- r o r the :-.a:'ority of the user COI:'.
",-,,,ity ~(L-:.l has ~een available on.Ly for a
:i:tle cve r three ~onths, for those of us in
th .... 5uil'::ing Energy Ana Iys I s Group at Lavr e nc e
Be rke l e y Labo r at c ry it has been around' since
last ~~o!y. rn these eight months ve have run
a c r cs s a nUl:1ber of bugs and other mf no r prob
:",,..5 vh i c h have been fixed In what ce call the
de ve Lop--e nt version of the pr cg r an . ~lany of
t he s e bugs have been discovered by those vhc
are r.:aking runs in association with deter
"i,..,ing ~::e cle5i.;;n Energy Budgets for the Buil
'::ir.g ~nergy Pe r f o r-aa nc e Standards (BEPS). ;;e
r.c c th~r,k ( ..~th :in£e~s c r cs sec t j ~!Jat the
c:'"jur ;;rollle-:::~ have be-en c c r r .. c r ed and I.'ill
soon be s e r-ci ng a nev ve r s aoe (DOE-2.!A) to
:~( "a ti c r-al Er.<:r,;y scr evare Ct:nter for pro
c s s s Lng , :-his ve r s rcn Io'ill be a ....ailable to
t r.e ?ub~~c s cr-e t tne this Sp r i ng ano I.·ill be
th .. St e nca r d Eva Lca t f cn :ecr.r.i~ue (5£:-) for
~E?S •

Alt'1oui;~ t he r e Io'ill be a s~all nurabe r of
1"0;10' f e a tcr .. s, t~.1.' I".ajor cif:'erence be twe e n
~r E-:.! .:.ir.C t-r.E-:.1A is t t.e c o r r oc t i cn of the

You oight ask, "If this is vha t it is
going to be in DC'E-:.JA. Io·r.at in t~e I.'rr;c
happens in DC'[-:.I:" 7he a ns ve r t s n"t
1)C[-2.1, if there is a de ac ba nd , tho; ~r:.~~,,"

forces the heat extraction rate La ~c ze r. ,
i.e •• it a~ter1~tS to ~.a;';e t be t er-j-e r a t u r e c i
the air entering t he zan" to be :r,,,. S~7''''

r he zone r eepe r .. t c r e , Ihis has ,:IC'
f c-r ex aep l e , of r.egatir'ji the "r r e e" c oc j i ':..

an e c cncen a e r in the ceacbar.c ro<~i"n "r,~

Lnt r oduc Lng "ghost" heating. Fer ecs r i ~:,,~,

the effect on predicted e ne r gv c oe s u-ir t i c r
this bug is a pp r cx Lr.a t e l y 5 to l ; •



:'i':e following
sicn of the code.
,,~cJ.te package to

BUGS DISCOVERED IN 00£-2.1 AND FIXED IN DOE-2.IA

Is a complete listing, to press eree , of the bugs discovered In the 00E-2.1 ve e-.
They have been fixed in OOE-2.IA, vb Lch will 5001'1 be ava t Lab Ie through ~TIS. .;n

the doculllentation to accompany DOE-2.IA wIll also be published at that time.

CLASSIFIEO I~DEX

<.

:his index is intended to cross-reference bugs by 1) abort routine, 2) system-type affected
(exc e pt those affecting all systems), 3) report affected, and 4) subject matter, c ceee ne , and/or
se yvo rd,

CC:STI: 25
C',';'.!.: 1.>3
ctsrcs. 88
C,CSf: 'II, 98
~':L'~P: ~

?:':A?: 5
f",'R::,:,C: 61
.~:?L~:P; '17
':'. ::=:;;:: :7
':(.:.7-";5: 32
PtA:;!: lei, 107
R:::A<)S?: 111
SG.::O: ~

:;<JSf: 91
S?',C:=:C: 7
5Y:'ftl.: 22
:;:::::::r: 3&, ~9

'~'~,::n: ~8

c"::: :\': 50
,.E'S: %
.,:·~::c;: D, 1&
..C·'.':-C: 17
,,;;' r-s:.. 38
':Jri:Jul> r cc r Lne s : 6!o

~-TYPE

CB\'AV: 78, 87
DDS: 77, 67, 91, 98
rerc. 46, 68, 69, 93
FPH: !o6, 62
FPIU: 82
HP: 97
HVSYS: 55
~lZS: 67, 77,91,98
P~lZS: 67, 77, 90,91,
PSZ: 64, ,90
PTAC: 46, 51, 54, 90
prAVS: 67, 78, 90
RESYS: 51, 59, 63, 64,

70. 90, 94
RHFS: 67, 78
S2C!: 9S
S2RH: 64
:PFC: 46, 68, 69, 93
,PH': 82, 89
~'HT: 46. 48, 61
rvr. ':'6. 5C, 60
\'A\'S: 67, 78

Sl'EJECTi CO:t'!A/;OIKEYI;ORO

RtPORTS

LV-A: 40

LV-J: J5

H-R: ", 77, n, 104

SS·A: 81
SS-S: "98 SS-O: 39, 81
S5-r: ", 59, 65, 84
SS-<:: 81
SS-H: "SV-A: "
PS-(: 113
PV-D: 100

EEPS: 105. lOB, 117

Various reports: 47, 81

'",:r-tl'-~lr ~.eJ~pur:tps: 51
·., rs e Soc r ds : 57, 58, 84
.~ll 5i~\.;Ld~ion: 85, 86, 90

~:'c:S:"",'·..=t::ES: cp t t ons : 52, 73, 74, 75
',~(J-J: iq, t ove r s . 11-:'

',.';:0::1 'o',d3hti~g Factors: I, 9, 10, II,
l~, 13, 14,.15, 16,17, 18, 19

-.ly:i~ht ~avings: 47
:",J':b.:ll".d heating and c:ool1ng: 66, 71, 72
:::~:G;;-:AY: ICI
>~~t less: 55
~"~.JU~t: ~.:., ':'5, 53, 56, 68, 95
:::;';:::;(:C;(-;>,;LL: 23, 39
:J:' e r-erg y : .:..:., 92
'~Hll-~u-el ~,eatin8 In PLA~T: 103
c'~r~ace i~ SYS:-:::;lS: !oli, 61
~::.~:-.~:::CC,·::;(Y: 59, ica. IG8, 114
:,;~ va t e r c i rccl a t i o a l o op : lC9, 110
:::-:::::i:':i'\-',,'';:..L: I

LIKE: 19, 22, 25
LIGHT-TO-SPACE: 33, 37
LOAD-~!A."),GE~lE:;T: 2
~laintenan<:e c cs t s t 116
~~tertals library: 24
~atural ventilation: 59
Oil furnac.es In PU~;T: liS
PAR.A.'ltTER: 6, 20, 21
Plenul:ls: 27, 33, 65
RECO\'ERY-EFF: 83
SET-DErAl'LT: 3, 8, 37
Sizing in PLAsT: so, H6, III
SiZing in SYSTE.'lS: 54, 78
Start-up temperatures and extraction ra:es: ;9
Storage tanks: 105, 1e7, 113
Systems design: 54, 88
Variable air voluce systems: 67
I.'eather: 28, 29
ceacne r Processor: 30, 31, 32
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II] The L-va Iue used for interior va Ll s , in a regular LOADS run, is incorrect vhe n thl;' t ne e r tcr
wall has 11 delayed construction. The u-varve (taken from the LAYERS cQ"''''and) do,;,s :1"

Lnc Lcde the I~SIDE-FIL.'!-RES on both sides of the wall; it is included on one sic", cr.~~...
This problem occurs when the user has Illade a weighting factor library run and Is usir.;; th"
SlI!:1e deck for his/her regular LOADS run. The bug has been cured by recalculating t he
value to induce I!\SIDE-F!I-'!-RES on both sides of the ca Ll-,

Interim s oLut i on t Alter the deck to make H:TERIOR-l.'ALL a quick wall and include I-r-R'~

in the overall C-VALCE.

[1) If the user inputs the codeword OEFAL't! for any of the list ir. the ASSIG!:-SCHEDt'l.E key'••c r d
in the l.OAD-:!A::AG[~!E~T coeeand , the program Io'ill abort in subroutine EQL:IP.

Interim solution: xcne ; do no t use the codeve rd DEF..WLT.

[3/ The comll'.and SET-DEFAULT has no effect vbe n used in 1) the SYSTEM command and its associa~.,."

subcommands, 2) the PLA~T-ASSIGl;~EST command and 3) all of the PLA:,T commands, t nc Lvdf r ,
the solar package. The program does not issue an error message if SET-DEFAl'LT is input :'o~
these commands.

Interim solution: xcne : do not SET-DEFAULT for these c ceea nds ,

1'1 "ch' CI'm-FIr 000'''', ,pt '0" '0< pae s '0"""', bLequa d r a t Lc or cub tc cur ve s t o C;,

sil:'.ulator vhe n the data are 'entered as COErFlCIE~::S. Linear and bi-linear curves are ur,:iI
flOC ted by this bug.

Interim solution: lo'l1en quac!ratic, bi-quadratic or cubic curves are desired, input them a s
data points using the DATA keywc r d ,

15] The program Io'ill abort in routine F~AP if the user neglects to close a Tl!LE LI~:E \,,·itr. a
star (*).

Int e r rn solution: Akvays end TITLE LI~Es vt t h a star.

;eJ The SCAl.E option in the DAY-SCHEDl"LE co~mand does not vcrk when PAR..>,.'IETER is also i np ut ,
The program aborts in routine SeASe vf t h no error message.

1'1 eDt e bor r s (,''',,, and ""001", _'ch merao r y r e t e r enc e beyond f t e Id Leng t h i ,-,bee"""
S?ACEO when it is savin~ interior wall pointers :'or each space.

Interim solution: Add dummy spaces to increase the field len£th.

[S; Cor-za nds that use another comrnan<:l's tables (synon)'rn c orneiand s ) can not be used in t"", 5~:-

::E?AtLT c ceea nc , Therefore, SET-DEfAl'LT fOR ROOf and SE!-DEFAL'LT fGR l"~:::ERGRCl"::[,;-?:"U~.,

\"'ill pr cc cc e ....ERRCR -- r:;K:\O\.:S CO!1~lA:\D.*".

Interil:l solution: Ins t ead of SET-DEfAl'LT FOR ROOf, use SET-DEFAl'LT fOR EXTERItF-~.~r..:..,

i rt s t e ad of SET-DEfAULT FOR Ul\DERGROl!:\o-nOOR, use SH-DEfAl"LT fOR t::-;~ERGRGl"::D-\.;A:"t.

[9] The Custom Weighting Factor calculation ignores quick interior surfaces ...ith l") -,'0

since such surfaces give negative convective air film resistance. The cc s t COrl::'.G~ c us ,
where interior surfaces \,lith a high u-vatue !!light be used is to model interior ...aIls ~i:,

open doors; the L'-value in this case is often made larger than that of u-e va l l itH:: i:'
order to appr ox i ma t e l y account for convective heat transfer through the openings. ""ere:,
a problem in the pr cg rae in that these surfaces are not being properly exc Iud e d in t t.e ,,1:
culation of the matrix \.Ihich gives the radiation exchange factors between pairs of SLr-
faces. This probleo occurs whenever there are quick interior va Ll s or floors \"i~"

C.:C9 in a LIBRARY-ISPVT LOADS run.

:nterim solution: There are t\.lO alternative solutions; the s ec cnd solution is the ncc-·
T:lended one.
1) Remove the loIall entirely f r cm the Custom weighting Factor calculation input, but ~e2·"c·

as is in LOADS input.
~) If large l'-value loIas thosen to account for convection through openings proceed as :c:
I cvs : in the cus t ce Io'eighting factor input, ignore the cpe n I ng s , assign a Le-va Lue c c ua l ~c

~he actual Le-vaIue of the loIall {Lnc Iud Lng air film resistances on both sides), anc! ;:;;. 1":
include the area of the openings in the va I I area. Leave va Ll as is in the LC';,:S :~J'L:.

(t.c te . Rather than use a r-varue in the Custom \';eighting Factor t npct , it vou l d be pr,,:cr,,
bl e to describe the va Ll as a delayed s ur f ac e,)

-3-



~l'GS - cone inuecl

:r1 t t-e Cus t om "eightir.g fact~ calculation, the effective area of furniture for radiative
e xcb ange is different from the c or res pond Ing area for convective exchange. This produces a
~ l('~ error in the ve l gh t ed loads when furniture is defined, in LIBRAR't-r:-OPtrT LOADS. This
vt Ll occur in any space where furniture is defined in the Custom ,,'eighting factor Lnput ,

Interim solution: ~one; do not specify furniture in Custom Weighting Factor input. J
: [I J :,1'.en furniture is specified 1n the Custom :.Jeighting Factor calculation. the floor area is

incorrectly multiplied by 1 - (ft:R~-fRACTION). This reduces the contribution of the floor
to the ..eighting factors.

Interi~ solution: ~one; do not specify furniture in the Custom weighting factor input,

:l~J In the Custom '~'eightiJ'lg Factor calculation, high order response factor terms are calculated
using a factor pr cp o r t Lcna I to i~~jmon-ratio)n. For small common ratio. this may cause
unde r f Lov [ (cccecn-r a c t e j" < l D ~ on CDC 7600 lllachines] j on the tBL machine. this will
g ive an error ee s aage each time such an underflow occurs. The Custom Weighting factor cal
culation is unaffected since the underflow gets set to zero. This bug occurs when the Cus
tO~ '"ei~hting factor input contains an extremely light delayed construction, e v g, , a wall
consisting only of liZ" of plywood.

interim solution: Change from delayed to qu Lck surface (Le •• specify r:-value) :or very
l~.i:ht va Ll s ,

r [J J 7he C"stQT:I. ·"eighti!)g Factor, calculation may fail for spaces of very light construction.
7he result1ng ERROR ~essage 1S:

~EIGH;I~G FACTeR CALCl'LATIO~ fCR SPACE <u-na~e>.

"-'ElGHT!:,'G F"C'COR TYPE oc , FAILED I:\ r;ECONVOLt.:TlON, SrBROl'!I:->E "-'FDEC,

7hLS ::lay occur .. hen all the s ur f ac e s in a space are of very light construction, e.g., an
Jt~ic Io'itr. a li~ht rooi and floor.

,~t"riT:l s o Lut Ion : ~:one; use ASHRAf ve Lgh t t ng factors for these spaces (i.e .• enter FLOOR
o~:GHT Ln LOADS in~uc).

.. , :~e Cus ccn '.:eightir.g Factor calculation, the frR~-\.'ErGHT ke yvc r d has no effect •

:~.t"ri~ solutiun: xcne : do not specify furniture in the Custom '~'eighting factor input.

'I ".. ,:c :~.c Cus t cm ~·"ight.Lng f,;.ct?r calculation, the c~aracterist~c; ve Lgb t of heavy furniture is
.,.'s-~"nc~."d as 2.1) ~b!ft2: lt should be 20.C. However, thlS bug has no effect on results,
s~nc~ the ,:;hJrJcLeristi.c "ei6ht is not used in DOE-Z.l.

a rea.
CustCl"l

nu.rr-

51:10111
t ne

surface
of 0.01

g ive
area

" .snv s c r f a c e ~JS zc r c area or if any wtne cv, 10'0111, underground floor. etc, has a.
;~:~R~(-, t~,e Custom :,eighting factor c~lculation lo'i11 fail. giving the ERROR ee s s age r

:,E:CH:-I~G fAC:OR CALCL'LATIO:-; FOR SPACE <,,-name>.
kE:GH;I~G fACTOR TYPE (k>. fAILED I~ CECO~VOLrTION, SrBROrrr:->E ~FDECS

':"too. bcve ve r , chat LOADS 10'111 accept a zero-area surface.

:n~er:'~ sc l u t i cn : i) Rerr.ove surface fro~ input; or 2)

F:':·:ed i n ::()E-~.IA by assigning zero-area surfaces an
"ei.;hting Factor calculation.

.. ~ I

7he Custom \,'eighting Factor calculation fails for a space Io'ith qu f ck underground '~'alls c r
f l oors , It vf Ll also fail if the unde t-gr cund 10'0111 or floor t s defined with :'AYERS, 'o.:t
e ac a of the ~!AT~RLl.:'S in the construction is defined by a RESIS7A.':CE rather than by 7"rCK
~:';:S5, C('~DL"CTrnTY, ~E~SITY ana SPECrnC-;;EAT.
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Exar-r.l e : r'.c f cl Lo...j:,g n.:v unde r g r ouad surface ir."uts ;.:iU cac se rj-e C·~~~c:- '.,ci,~',·~~:,~ ~

tor c a l c e l a t i on to a bc r t in routine '~'f~:'';;G:

[ II SL4.B
FLOCR-I

"CC'!-.'STRL"CTIu~: L'-\"..;U:E-C. 7
-L~~ERGROL'~C-FLuOR CO~S-SLAB AREA-Iji6

SOLAR-FRAC:I0::-C'.7

[21 CO::CRETE
FL-TYPE
SLA'
FLOOR-l

..~:..;rERIAL RESISi.-\.::CE-C, 5
"LAYERS ~1.4.TERIAL-{ CO::CRETE)
-CO~STRLCrrO~ LAYERS-Fl-TYPE
-L~DERCROL~D-FLOCR CC~S.SL~B

AR£A-1176 SOLAR

r-r-R-C.92

FR..I,CTIO::-O,7

Ir,terim solution: Xake all underground floors and va I Ls delayed. At least one ca t e ria I in
the construction r-ust have rHICK:-:ESS, CO:;Dl'c:rVITI", DE~;SITI" and SPECIfIC-i,LU s pe c If I cd ,

[18J If a Cus t oa ve Ig h t f ng Factor creation run is made for a single space and the :..:r::r.P.;~::(:

FACTOR key~ord is not specified, the results ~ill be meaningless.

Interim solution: Be sure to specify ~EIGHTI:-:G-FACTOR keyword.

(19) ",'hen (al t vc spaces are defined in a LIBRARY-I~pn LOADS run; and (b) the first s pac e r;;;s
'"EIGHTl::C-FACOR-u-name specified; and (c) the second space is LIKE'd to the f i r s t s ps cc;
a nd (d) FLOOR-\o'EICHT 1s specified for the second space, then the f o Ll ov i ng ""ill occur: (al
the Cus r cn \.;eight!ng Factors requested for the first space vd Ll be assigr.ed to the s ec c nd
space; and (b) the first space ~iIl end up ~ith all lOeighting factors equal to ~ero.

l at e r tm solution: In the above situation, do not LIKE the second space to the first ~?ace,

':'he ve f gb r i ng factors ""ill then be c or r e c t I y calculated for the first space, and none I.'ill
be calculated for the second space. If the cs e r va o t s weighting factors calculated for
both spaces, \o'EIGHTI~C-FACTOR-u-na!'1emust be s pec t f Ied for both spaces, I.'ith urique u-rname s
for each space.

120) BDL does not ee ke an appropriate substitution vhen a parameter is set equill to the u-rd1"'t;
of a sch,;dule. A ~isleading error message reading:

(u-name of SCHEDL'LD \o'AS REF£RE.';C~D... BL'T ...·AS ~£\'ER DEFI;;ED

is p r i n t ed , A s f e t La r proble," does no t arise for the u-eaee s of DAY-SCl,:.i.. ..·:.::~ ilr.C ..::>
SCr.E:':~t:iS.

rrt~ri~ solution: ~one; do not set a paraneter equal to the u-name of a SCHEDlL£.

!21J 7hl.' co::;r;a:1d Rl'.';-?ER!OD cannot be pa r ane t e r dz e d , Error mes s age s are p r cduc ed for ecn r h, Cii;-'
and year that advise the user that the values input are incorrect.

l e r e r t-r solution: ::one,

[2:] ;"'hen a command is LIKE'd to itself, the program is supposed to print an error ::'.essagb ."
does not. The p r og r an will usually abort in routine SY:-~FIL with a dayfile mes s ag e reacir.;:
**SO~ eE':'C~:D FLS, This will occur ...hen the sequence (u-na!!le) c ortraand LIKE <u-na-c
occurs.

Interim solution: Check your input carefully for r.1istakes of this kind.

~23! A ze r c wall area error ne s s ag e prints out lOith no r.ame and zero for the cef Inee line, :~,is

I.'ill occur whenever EXTERI0R-~AlL is urmaeed and the I.'indo~ and door area are eoual to or
greater than the exterior va Ll area. The above error ee s s age does not pr ovi de USt:',,:
in[o=ation,

tnre r re solution: Change the input.
a!'1ount to the area.

Find ~all(s) I.·hich violate the rule and ace a s::-a~:

':-1 :n the ~!A7ER:ALS section of the librarv, the raa t e r LaLs 1::(1, 1:-:('2, 1:-;0, 1::("-, 1:;(5. :~::l

ar:.:! 1::12 have the .... r ong de ns f r y , They' are coded as 6.(' Ibslft). They should acto..:,;;:l:· ce
(,6 lbsift).

:r.terl:1 solutior.: Inpo t the above Materials in the :t.AT£RI..I,L c craeand Io'ith the correct c e n-'

sities.
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:~3I '-"::::'~.g Cr:~:57~.L"C:iC.l: cOI:l~amis causes an abort in subroutine CO~STI.

:~,teri::: solution: ~:one.

:~~] In the schedule of L'.S bo l f deys , the second ~londay 1n October, CoLuebu a Day, has ce e n Gl:lit
ted.

:nteri~ solution: If desired as a holiday, explicitly input the day 1n all SCHED~LEs.

:2i: :'"hen the PLnL;'!-.l:A.':£S list has nc r e than one zone in it for a SYS1"E~l-TYPE foe vh Ic h
PLE::L;'I-X..l,,;IES is unused, BOL will abort in routine KODER with no error message.

~:':teri::\ solution: Reecve the PLE~L:I-~A.'lfS keyword and make those zones uneor:ditioned vf t h
:. :Cfi: - re-s ?,~CE·! OC.

;''[ATHER FILE

!:8j The g round temperatures and clearness nucbers on the ..e a t he r file for Albuquerque (code
na:::e ALS~Ql'E) ~ ~ lSI. computer are incorrect.

::'\terir.J solution: ~nput the values in the SL'II.DI::C-I.OC:\TION c cmraand , Correct ground t~.,

pe r a tu r e s are:

67.5,65.3,65.5,68.3, 72.8, 78.1, 82.3, B4.7, 84.4, 81.6, 76.9, 71.9.

Cc r t-ec t clearness nuabe r s are:

I.C5, LO, 1.C'5. r.ca, 1.15, 1.15, 1.15, LIS, 1.15, 1.15, r.cs , r.cs ,

f.;: r
the

lIinc!speed and c l oud type
the ve a the r s ccne r y in

foe
10

has erroneous data
This Ls reflected

7he jRY ve a t he r file for Salt lake City
t r-e first six ecncbs of the year.
Re(" .. renee :'.anual.

>,:eri::> solution: "one : do not use the Salt Lake Cit)' ve a t he r file.

\;E:.~:HER pROCESSCR

:r. :~....-:... .u -e r Pr oc e s s o r , the ~i~i~un dr)'bul!;1 t cnp e r e r.ur e s reported by the S-~- ',t~;~

s hcu l d .rz r e e vi t h o-e '1ini::lur.'l t erape r a t ur e s reported i:l the ::lonthly s uaea r i e s or t e e :.:S7
'c~ti<Jn. '''h''':1 r ae '1,1~'~e is ne ga r Ive , bcveve r , the value in the S7A:: op r i cn i.s c If f e rect :;:
'"'' ce gr ee cce t o t nc c r r e c c roundi~g.

:.-.t"ri.'1 s o Lut i on : :~~'Jre the S7.J,; r t gur e s tor "lini~ul!l d r ybu Lb r ecpe r a t ur e s . r e Ly c n ~~"

:i;'.r~s r,,;>.;rted in t ne .. ISi cp t i on ,

:-~_.: '.:J:: op t t o n ,"itll t~e -ee rue r Pr cc e s sc r does not ""ork pr ope r l y when changes are ... ttl?".~
tee :.)C t·.,o d i f f e r e nt ,~i1)'s IIi thin the saT;le ec n t h•.~ c~.ange is made o nl y tor t he f t r s t ,:c;"

t~l! ~eeord JJy is lef~ unchanged.

l~,te~~:1 <c l c t Lon ; ",a'.<.e t .. o separate '-Dr! runs, changing one day per zont h at a r t ae ,

3:1 ,\ttE~?ti~~ ec Jo.a S;:.~T of a solar file v i t hcu t a preceding LIST vi I L cause t~.e ~rl)",rar.: :_,
Jj~ r t in ~ubr""'t t ne ':C:1'nS.

Precede a STAT co",.n'H~d vt t h a LIS! c()n:'1oilnd I.'hen dcalino;.-lL~, ~, :., r

-,-
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sent to the plenu::l :In LO.;:::S is incorrect. As an e xazp Le , s uppo s e :':G~:

Tbe n S(;. of t he light energy goes to the space, as it s hou Ld , Ho~e\"er.

is sent to the pLenue , ins t ead of the correct 20;;. The l!llss1ng .:. .. c::,~;-

The lisht energy
rC-SPACE ... so,
(80;')(:C::) .. 16::
pe a r s ,

Interi~ solution: ~one.

[ 3])

[3'1 'h, ,,1'"''''0"' foe t he pr es s cr e due t c 'h. vf nd ve Ioc t r y and t o 'h, s t ack e f f e c t t n LC'.'COS
are being changed slightly. The .cons t an t used in, the rorect a for 1>!\'\' "..:Ill be changed r r ce
(.OCC·6"C:78~9 to ('.000638. The constant used in the fc reu l a for PSE I,;il1 be changed fror::
C.;;553: to r.255.
Interl::l solution: ~one.

(35) In the L\'-J Repo r t the u-naae s of shading surfaces are not r e pc r r ed • xc cbe eg e Is antici
pated.

136) If AR£A-C'.(' is input in the SPACE ccmeand , the program will abort in routine rE.'mE\".

l nt e r f a solution: Add a very small amount to the value of AREA.

137J 7he defaults for lIGHT-TO-SPACE are I.C. C.8, 0.8. and 1.0 for Sl'S-FLI.'OR, REC-fl.I.'CR-?',',
REC-fl... !."CR-RS\', and I~CA~D, respectively. If the user attempts to SET-OEFAI.'lT SL'S-FLrOR or
r:;c..;,:;[) to 0.8, the program .... i11 still use I.C' as the default.

Irter~~ solutior: Increase the value in SET-DEFA!."L! to G.801.

138 J ;''hen a ..'all is too massive,
factor common ratio cannot
stores.

the program
be reached

aborts in subroutine
in 100 t e rres , vhd c h

"'RITE~ because the r e s pc as e
is the ::Iaximul!l the pr og r an

lnterim solution:
i~ely too massive.

~one; use less massive ....alls.
,he lo....er li::lit is presently

Three feet
unkno ....n.

of dirt (dens1t~·.6C) is defin-

139) Door r caes are not multiplied by the exterior ...all multiplier. The infiltration t hr ougb
t he door is also not multiplied by the exterior ...all muLt f pl Le r , 7he portion of the space
ccncuc t e nc c due to doors and windo...s does not include the effect of the exterior ..·.:111 '7'u1
t t p l t .. r , This OrClJrS ...hencve r the keyword Ml:lTIPLIER is used in the EXrERI(;R-"ALL COl!l~;J~C

ard t:OE E~::E:?lOR-l,:ALL t.as doors or vt oec..-s , This ..'ill affect the extraction rate ca~cl.:::!

t"d bv SYS:E:~~S, e.g., Report 5S-D.

l nt e r irt solution: rse only ~l:L:IPl.IER .. 1 in EXTERIOR-\o'ALL COl:lmand when there are v inc c..s
or coors.

1;.(; :1:::: ::C'~:E and Bl"Il.DI~:G AZI~IL'THs are not printed out on the l.CADS Verification Report L\"-A.

:~~~rim solution: ~one.

!:'J) re i i cr e to input both SKY-FO~l-fACTOR and G~D-FO~!-FACTCR a11o...s the pr cg r ae to subs t i t ut e
-66666. for G~D-FO~I-FACTOR, producing absurd solar loads through the roof. This ...111
occur vhe neve r SKY-FO~!-FAC!OR is specified but G~D-FOR."l-FACTOR is not.

Interim solution: Input bach SKY-FCR.""l-FACTOR and GROl"l\O-FOR.'l-FACTOR or neither, as t!'e
docu~en~ation inCicates.

!:.~] This modification changes thl! sunup check and adjusts the hour' angle calculation fer t hc s e
hoc r l y bins in which sunrise and sunset occur. Previously the hour angle ..'as a Lva ys ca:".
l a t e d at the midpoint of the hourly bin. For bins containing the sunrise or sunse c a yes
no ce c t s rcn \las made on vhe the r or not the sun vas up for the entire bin, and the hoc r
angle of the sun \las set to the bin mid-point. This results, for solar c a l cu l a t ed H'"

LCA:::S, in either underestlcating or overestimating the solar energy for the day, depend in,;
on Io'hich decision was made. For the whole year, the effect should average out. fer
ee as ur ed solar data, hcve ve r , the check would al\lays result in t hr c ..'ing solar data a..'ev,
and t ho s underestimating t he solar gain. Thl! eev check sets the sunup flag to yes if t r.e
sun is up at any point in the hourly bin. The hour angle is set to a value c::1d..'ay bet ..'c e r;

sur.rise or sunset and the bin edge nearest to noon. For calculated solar, the solar e ne r gy
tel' the hour is multiplied by the fraction of the hour the sun is up.

:nt"rim solution: ~;one.

\..
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3l'GS - Cant Lnue d

SY51 E~!S

(:.3J :'he headings in Reports S5-B. 5S-F, and SS-H are unclear. In 5S-B and SS-H, the hea':inJ;3
-c e the .'!AXI:1L;'!s shol.lld read LO,-\DS, not E::rRC;Y. In Report SS-F, the first two C0111::1~.S
should read E~ERCY. not LOAD. Jnd the ~!AXI:ll'~1 BASEBOARD should be a LOAD.

Interi~ solution: ~one.

l":.1 ',~,enever the ALTI1l.:'OE, in the Bt'ILD[~C-LOCATIO:-; ccmeend in LOADS or on the ~.•ea t he r fUe, is
non-ee ro , the 5YSTEtlS design routine appropriately computes an ALTIrL'DE :·!L'LTIPLIER (see the
S"'-A Report) by ...hich all standar:d e res are euLt f pl t ed to obtain the actual cfms. l'nfor
tcne ee Ly , the program uses the' actual cflll and rlot the standard cf::l to compute the tan
energy :or supply, return, and exhaust fans as ve Ll, as the te::1perature rise across the sup
pl y and return fans. The effect is to overestimate the tan electric e ne r'gy by a factor
.~L:'ITL·DE ~IL'LIlPl.IER and also to overestimate cooling energy and to underestimate he a t t ag
energy.

Interim solution: Specify Sl,:PPLY-KW. RETL'R~:-K"', and £XHAl:ST-KW by dividing the actual
".'';/cflll by the ALTITl'DE ~IL·LTIPLIER. If Sl'PPLY-DELTA-T or R£TT.:R::-DELTA-T are s pe c Lf i ed ,
civide the actual delta T by the ALTIn'DE ~1l'l.TIPlrER.

[:'5J :t ·...as intended that the user could specify EXHAl:ST-KW in place of both EXHAL'S:'-S:,U:C and
:;~:HAL'Sr-E:FF to describe the electrical c cns cnp e roe of zone exhaust fans. At p r e s en r , t~e

:;XHAcS,-KW option works only if EXHAcST-EFF is specifically set equal to C.G.
In t e r tm so Lur Lcn : rse e f t he r EXHAl'ST-STATIC l.:ith EXHA[;ST-Eff or set EXHAL'S1'-Eff eo (" .':,
vcen using EXHAl'ST-KI.'.

In \.:HT, rvr , ,PFC, FHC. FPH, and PTAC
::TR~ACE. the fuel input is overestimated by

l n t e r rm solution: Xone ,

s ys t ees ,
an extra

when HEAT-SO[;RCE·GAS-FcR~ACr

addition of FL:R~:ACE-At:X,

or 0IL-

!~7J :he program uses the "sun" hour rather than the local time {Lnc l ud Ing daylight savings) to
r e po r t the ti.me of peaks.

lnterir.l solution: vcne •

The pr og r ae aborts wi t h a "divide by zero" (infinite result) error raea s ag e in l·~;::'H.

occurs, very rarely, for [;flT s y s t ems when no heating is available,

l at e r im solution: vooe , except to schedule heating a l va ys av a t l ab l e ,

:~9J :-he program abo r t s in routine iE~!DE1.' Io'ith an infinite result. This "'ill occur v've oev e r
"t~:-\~;~~-RAjtO r a ~~ss than :~r:;-e-L:TS[DE-ArR or ·!I~;-.UR-SCH has a vJ~ue of ) l v f ,

:~.terim solution: Correct input.

: 5<:J ,,"hel'ever :~l::-.UR-SCH is used in a L'V! system, the p rog r ae aborts in routine l:~;ITr,

::.teri~. solution: ::one; do not use ~lr~-AlR-SCH in a L''>'T s ys eee ,

[Sl! In the RESYS and PTAC svs cees , the air-to-air hea t puep s overestimate the c cnt r t bu t t c n to
capacity c ha nge from the inside temperature va r t enc e s from 70 degrees.

!l't"ri" soluti.on: Cont z-uct a new hi-lil'ear or b Lvquad r a t t c curve for HEAT-(AP-FT in ~-~1ch

r t-e first variable is the outside d r ybu Lb temperature and the second variable is cr-e i~sl'::e

d rybu Lb t enpe r a t u r e ,

:5:1 The ....~R.:!ESr and COLDEST ccdevo rda for CCOL-COl'TROl and !-{EA!-CC~:ROL are not very ac cu r r a t e ,
::e',/ a Lgo r r rhms wi Ll, be added to s i auLt aneou s Ly vary t eepe r a tu r e and volume.

:r.terir.l solution: ~one.

:53) 71":e ;lrogram does not print a warning. nor does it reset ASSIC~;ED-Cr~!, if ene cse r has :n""t
an ASS:C::ED-CP.! len than EXHACS!-Cf:l. This can result in a negative r e ecr e a1rflc:l. r a t e
;I~.d t ec c r r ec t mixed <lir temperatures.

:r,teri~ so t .. crcn : Do not i.nput "SSIC::ED-CP.'l less than EXHArS:'-CF:·!.

: S~! -:"h1s !:lull c cve r s several small problems 1n t ae design routine,

the c cepc eec !'oeati~,g c a p.rc i tv

is outside air specified,

:) :''':e s t z i ng of ~j-,e PT"C sys eee Lg no r es COOL-rT-~!r~.

~) "hen CCOLl.':C-(AP.'\CL:Y i.s entered ~y the user bu t CCCL-SH-CAP
~J.:" i nc o r r e c t l v override the zone c res t npue. ':ly the user.

;) .,1,,,,., t!'oe !;EATI~;G-CAPACl:''i is not entered by t he user.
-,.;riJ~l.. .r i r vo~u~e s ys t ems is unde r e s t Ima r e d , ",!'oen there

is not de s r eec ,

.J
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Co~ti.~,,<,c

.:.) '~-~"'r. ;:o~r"~~rtg t~", :,b:~c air te~;:trat\lre for the ~ain air-han>!l .. r c co l f ng ;:a~c;~:t:"
pr og r ae rg ec r e s StPPL'::-r:'Ei.:.~-:.

lnteri~ solution: ~one. ~oSt are not significant.

! 55J In H\'SYS s ys r eris , DL"Cr-DEL!A-r a Iva ys resvi c s in a heat loss (and thus an a dd t t Ic na l e r-cr ..
c",,~u"'!'tion).- tVL" ",he" the a",bJ(,l"It e ..... ~crature is cO"'r>"rable to [he supply tc"'pct".;~"r,.

:::teriT:l solution: :\one; orollt Dl'CT-DELTA-r.

[5~' ,,'1".<::'1 a Lar ge fraction of zone supply air is also aoee exhaus t ed r rce the lone, the r e tr.r :-

air hUI:'.ldlty is a nc or r e c t Ly calculated. This ",'ill result in a r.laXilllU~-hul:'.idity error ~"'~-

sage, even though :~.l,~:-Hl~!lDIIT 'Was not input_

!r.rerim solution: ~one. Ignore the error message: the simulation is correct.

[57) '~'h€n there are t be r-nos t e t t c bas e bca rds in syStel:\s "..ith outside air and vhe n the acr-e t,,:-
perature is in the de ad band be rvee n heating and cooling. under s cee conditions the bah
boards I:\ay c oee on and the heating energy ;"i11 be ove r e s t i ma t ed , There is no es t tr-c t c :sr
the ~agnitude of this effect.

In:eril:\ solution: ::one.

[58J ,,'hen only b.a s e boa r-ds are available, it is necessary to schedule cooling and fans of f an:
he.:ltir:g on. 7his is not, boveve r , a l vays being s i eu La t ed correctly. (ont, can s cee t r-c , ~l~

phanto::' heating or cooling. especially if outdoor reset baseboards are used.

lnteri", solution: ~one.

[59] fer the RESYS s ys r em , Report SS-F nay indicate unde r hea t Lng , whe n, in fact, ther!:' vas 1"0

uncer heating. 7h1s a noeo Ly occurs vhe n no cooling is required in the hour and na t ur c l
ventilation is not us ed because outsice conditions ve re not appropriate, t:.!!-., the oc t s i c c
t ecpe r a t u r e exceeaec! the cooling set-point.

Interi" solution: Ignore report. The simulation is otherwise correct.

[6C] The heating coil load for [\"T s ys t eras is greatly underestimated, since only the oc e s t cc air
Lc ad is be i ng c ocpu r ec ,

!M"ri~ solution: xcne : do not use L'I'! s ys t eei ,

it-I] If SYS7::::-np£· L'H! and HEA7-Se-CRC£ ,. GAS-FrR~;ACE, the pr og ren ...·ill abort in ro,-,~i~( "'.'-
::..;c.
!nteri~ solutio": 1:0 not use HEA7-SCL'RCE .. GAS-f!:R::ACE 'With U~':".

(c:-~"lt to !-iCT- ....:.:-::ii ana enter a gas furnace in Pl.A:;;.

"be ,PH s ys t en doe s not ....o rk c c r r e c t Ly une!er any c i rcues t anc as ,
re ccr t ee .
:n:",r:'~ solution: ~one.

Ra t he r , let "L':';-5'.

Ze r o heating e ne r s.

! 63 J In a RESYS system,
sc he cu l ed off, but

lr.ter:'::l solution:

the program so",etimes
cooling or heating is

xcne ,

aborts in routine CVAl..
s cbedu Ied on.

This occurs vhen far.s o r ,

~t~J In s ys t er-s requiring a control zone (SZRH, RESYS. PSZ). if the first zone (vhi cf is ta~.,,~

as t he control zone) is not a conditioned zone, the program will either abort or v Ll I rr~

duce meaningless results.

In t e r ira solution: Correct input. The first zone Li s t ed in ZC:->E-::A.'~£S mus t be tl~e ~()~:r~:

zone.

:~;.' The SS-F Report sho...'s cooling and heating energy e x pe nded for a plenu;:1 zone. ;hi~ Io'i::
occur 'Whenever the SS-F Report is requestea in a system with a plenum zone.

Int e r Lrt s c Iu t t cn : Ignore this report for the p Ienunf s ) • The simulation is c o r r ec t <Ire t"l
data r epo r t ed here are junk.

:~61 '~"hen 1::CH7-CYCLE-CTRl."CYCLE-O:;-FlRST or CYCLE-{ll'-Al:Y and there is a cooling der-a nc , hea::~~

e ne r g y is used to na Ln t a Ln the coo11ng set-point in those zones which are be Lo...· t~;e c oo l i r ,
set-?oir.e. 1:IGWr-CYC:"E-CTRl. s hou Ld operate only to earntarn the heating s e t e-poLa t •

!r.terim solution: Set coo11ng set-poir.t during setup conditions to high val", 50 ~h

:;:Cr.;-CYCl.E-C!R:" is not t nvoke d ,



:~~i ;,~e a i r f Icv r a r e r c ::I lone in <l va r t ab Ie air vo I une s ys r em can go above the c e s f g a t:Q""
rat .. t,'r tr.at ao-.e , if the ca tn air-handler fan is s Lzed above the SW9. of the design :~vl,

r at e s for all the zo ne s , This can occur only 1f SL·PPI.\'-Cf~l times :!A.X-fAS-RATIO t s grea t e r
than the s un of the design flow-rates. It will not happen if the main fan is sized fer the
cot nc Lde n t load.

r~terim solution: If the user does not explicitly specify zone air-flow rates and does not
specify SL"PPLY-CF:!, the 5V-A Report should be e xan Lned to ensure that the above condition
~,).. s ao t apply. If it does. design zone air-flow. rates must be s pe c Lf Ied explicitly.

["8J In TPFC and fPFC systems, when the exhaust air quantity exceeds tile cu r s Ic e a Lr quanr I t y,
tr,,. ~rc·~ra::l i,:;nores the extra required make-up air.

Int .. rim s o l ut t on s Ensure that the minimull\ outside air flow rate is greater than or e<;,ual
to the exhaust air-flow rate.

;"91 :n :PFC and FPfC s ys eees , a coo Ll ng load is often reported in the vmcee , because no o<.:t
side air is being s Lau Le t ed and thus the mixed air temperature is incorrectly c a l cu Lat e d ,
:~L.:l p r ob Ien occurs whenever the outside air is specified by keyvc rds other than "::.
':':51:1£-...11<.

::It.HirJ solution: For these systems. specify ~lI::~L'TSIDE-AlR vhen ventilation a ir is
ce s i r ed ,

~;r Tr.e s e ns I b Ie c oo l Lng load in the R.o:SYS system is independent of the user-input for CL'C~

:::LT.~-T.

ln t e r t a solution: xone ,

:;1) :,1'1,,0"1.1 aoee has ze r c r-et loads in :Iny hour, the program s Lau.l a t e s heating to ca Lnr a i n ehe
~';ClC t c-n-e r'a tu r e , :'1'11s results rrol'l a bug in the algorithm vh Ic h currently a t t erap r s unce r
~!:ese c cr-c i t t o ns to na i nr a i n a ze r c .. x t r ac t to n rate. It should supply he a t only vhen the
ac r.e t e-ip e r a tu r e t a l l s i n t n or be lcv t he heating t hr o r t Lt ng range.

:Clt~rl~ ~,,'''tion: xcee •

'. "• ,_ J "I:<:cn t he zonc t,-<"~crJcure is t-e evcon the l;cating and cooling throttling ranges, the rro~r;).:::

"tt~"..,~ts to -ia Lnr a Ln a z e r c ex c r cc t ron rate. Co!pending upon the s ys r ezi type i r .heu:d
·.li~.cJ.in the e x c r ac rion rate a t the botto:!! eli r t.e c oo l I ng throttling range throughout :~e

~<:.i.:! ba nd ,

7i:".,.~H::[ST and CCL~EST c c r t o ns for CCOL-CC.:':'ROL :lnd H£AT-CO:::R0L. r e s pe c t i ve Lv , C:i<;S", .l

r e s e t 'Jf the ~"pp:v ji r t~r_~erature to the average over all zones of the C'ESIC:;-CGCl.-: o r
:;',SlC:;-',,!::,;:-T, r e s pec t Ive Lv , It should set the upper s upp Ly air t eope r a t ur e li:!!it fer C([.
lEST :lnd the lo...e r lir'.it ror '~'AR:!£ST to the e t xed air r empe ra eure passed Io'hen the ou t s i c e
.u r ~..;:c.j) .. r s are i.n their ::Iini~ul:l position or to the "reheat coil exit t empe r a r ure .

:nteri~ ;,)lution: ::cne; do no r use \'·AR.'IEST and CeLDEST cccevee rcs ,

:t-,e '::'_:::::5"': o pt t on r oe t'c.e HExr-(O:-rROL kevvo r d is reset based u pc n t~.e CC'0!..-:E:~':P-SC"

r r r r-e r tha:"l the !-iEAT-TE~IP-SCH.

In t .. d~ soLution: xcne , do not U.:le HEAT-CC:';TROL-.CCLD£ST •

. ~;! ~:-... n HEAT-CO::TRCL-,CClD£ST, the supply t errpe r a t u r e is reset to a va l ue vh Lch sup~li ...s ~n~::

.75 of the fu l I r,"Jtin~ c e c ac t t v , even Io·r.e n :u~i c;;~3.cLty is r ec ce s e ed bv acr.e s . :~_i.:l

.ilL result in lcaes-not-::et even through. the s y s t en is adeq ua t e l y s Lze d ,

:nter~::l so Iu r t on s ::o"e; do nc t use i'£...I-CC::TRGL..CGL:I£ST.

~.' :n t be hcu r l y reports there ~ay appear !\egative sensible heat c a pac i t i t e s a nd ",~:,~d air
'u-:~~::: ratios L.. r;er chan 1.(.. "b Ls 'Will occur fer that hour i::l:::~diately fO~:QIo'ir.~ c ce
~n ''':',~cr. t~,,,re is :10 infiltration and no cu t s t de air.

:::~ ... d::l s o Lur Io n : "ake sure there is a I'e.;ligible but ncn-ez e r o aacun t of ov t s t de a i r .r
;n:i:trat;~n at ail ':ours.

, ; -, :~. CL;S: CL;ct s ys r e-is C'!ZS, ?~!ZS and ~,!)S). the hot supply air t erape r at ur e is occ a s Loe a l ly
:-:~~.e r :r..H_ c!"si.:n cv t:olce the ~rC7-r:£'..P.-T. 7':lis occurs 'When be e t t rvg is off ..Ina ::-.i:,~':

.,;r is ~eing ~asse~ vr vben HEAT-CC:':7,WL-CCLr:£5T and no acnes are asking for heating.

:n:~r:'" s o t u r Lcn : t a-c r e cr.e hcudy re?on~ "c e t~.e hot supply air t empe r at ur e und"r t r.e s e
"~~:~,;.-s. :'c.... r ... ~ no e et ec e 'JpO:l the energy r e co r ced •
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For 1'.;':5, pr.';\S, R.:':fS and C:;\.~.\" s vs t ec s , t he au t oe a t i c s f z t ng r oc r i nc u~"s ::.A.':-~',;:?:"':

the de s i g n ;;-.axi~ur.: air t empe r a t e r e , if HE.;7-SET-T is not 5"(;c1!i,;,c "nc
C0~;7ROi."C(~;SiA.';T. This ir.troduces a ca i n heating coil, even vhe n the ~ser do;;s :1'-':
one.

Int",rj~ solution: Specify HEAT-SET-T to a lo~ value, ~h"n no main heating coil is ecs:r~c.

~79; 7r,e pr og r am uses the value of 1st hour's variables Ltempe r a r c r e s , est r ac r t on r a t e-s , e t c , :
to e s t i aa t e this hour t s va Iue s for these va r Lab Ie s , This can p r cdcc e un r e a l t s t Lc teC".~~r..;

t u r es and extraction rates 'When the zone temperatures change r ad tc a l jv durin.~ an boc r ,
e v g , , imr.1eciuely follo...ing a night set-back or set-up. A better es:i::Jate s hou l c be C".J': ..

under these circunstances.

!nteri::J solution: ~one.

!FC] The SYS::E.':S p r og r an does not pass the peak dcne s r t c hot 'Water load (EL"lLJl:>C-RE$Cl'RCE C0:":"
na nd ) to PLA~T so that boilers or domestic hot ..a r e r heaters can be a pp r op r i a t e.l y s r ze c ,

Inr e r te solution: xcne ; de not allow PLA~i to size boilers or domestic hot va t e r hea t .. r s ,
.. hen do~estic hot ..ater heaters are present.

[81) In SYS7::~:S reports the value of the ve t bv l b and d rybu l b t eepe r a t ur e s e t pe ak he.:ltir.;; :C:I':.,

are incorrectly reported when they are negative.

l~terir:: sol~tion: ~onc,

IE:] :~." oc t s t c e o i r as specified in the ZC~E ccraaand (or ZO~E-";IR) is ignored for 7P:l' arc :=P:,'
syste~s,

:::t,;,ri::! solution: ts e ':r::-or7S:DE-,;:R cor..~and in the SYS7E~1 cor-za nd (or SYS:::~:-";!R coe r

e and ) to s pec t Iv cut s ace air for these svs cees ,

[83! The recovery of heat through the RECO\'ERY-EFf ke yvo r d does not t a ce t nr c a cc oun t rt.e va Lue
of rCCT-A.R-~OSS.

[8~) 71-. e SS-F Repc r t pr cvt c e e t he 1!',axi::ll,le and r.linimum zone t eepe r a t ur e s only dur l r-j; t ho s e hours
:h,ot t he f a ns are runnin,::. 7hus, I.'hen baseboards are p r ovi c i ng hcatin~. but t he f a r.s a r e
oU, t b..,s~' [ ..r-p e r a t ur c e a r .. net correct, Tbe r e is no affect on the c ne r gy c a Lcc Lar L'.r... ,
!~is ou; in tbe r,,~or~.

:~:l·r;,.- ~«u!kn: '.c",,·,

:~, .. ;;r\'~"l~ te"'i'"rdtur,; decenc e nc e of the coil b)'pass factor is t nc o r r ect l y ",cd.,l<c.
~r"<:r,l::J 0.:56, the ent c r i ng dr)'bultl r a t he r than the outside d r ybv.l b .

'en; 7hfo latent load on the sys t em coils is ov e rp r ed t c t ed chen the c!m is very sr-a l l ,

l n t.e r i r- s c Lu t i c n : xone ,

:~" return air
e cne ~~L'L:IP!.I::R

temperature i s c a Lcu l a t ed
is different frol:l 1,

incorrectly for the CBt.:;,\, s vs t ee , vne neve r

:~:eri::1 solution:
~e~..

;:one; do not use ~l'LTIPLIER d i f f e r e nt f r cra for acne s in a C3\·,;'. 5',-,-

surface t ernpe rat c r e for packaged DX systems (PSZ, P~~ZS. P\'A\·S, R£:$'.$ ~~,:

r a t he r tr,an dec r ees es , during c cnp r e s ao r cycling (Part-Load-Ratio -: .

L

:EEj :r.e program will abort with a "df v i de by zero" error in routine rlESIG:\ vhe neve r the c a l cu>
ra rec SCPPl.Y CF:-I for a zone is less than 5 cf a ,

rnt er ie solution: Input an ASSIG~ED-Cf~l of 10 cfm fer any zone which has peak heat~!'l; ;,cc
cooling loads 'Which are both very low,

'~9: 7he na In air handler supply temperature in the 7PIL: system is set i nc o r rec t Ly, .. !',e~ t:,·
r er-u na i s are in the cooling mcde , The program at present a s suee s that hea r i ng is t'-:-~.(:

0: f .

:~~eri~ solution: ~one.

:he average coil
P:.~.CJ t nc r ees e e ,
HCB-;:.;::0) ,

:~t,;,ri::1 solution; ~or.e. 7his should not produce a large energy ~ffect.
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sees - Continued

[9tj The p r og r ara simulates c ebura td Lf Ic a t Lon , With its additional energy use, even \oIhen z he a i r -.
f l ov over t be cooling coil 15 zero. This may cause an abort \oIith a "divide by ze ro" e r r o r
in routine DDSF or SDSF. This oc cu r s only, and rarely, for dual duct systems.

Interim solution: ~one. This should not produce a large energy effect.

19~ ) There is a slight error in the hourly reported values for the supply and return fan kr~',

chen the cooling cc i I teDlperat~re is depressed for humidity control. The total fan e ne r gy
is correct. t'o change is a nt t c f pa t ed ,

[93J The :nX-AIR-SCH keyword is not effective for the !PFC and the FPFC systems.

Interim solution: ~one.

[9.:.J :!ultizone RESYS s Irau l at.Lon will not work properly.

[nteril:l solution: ~one; model only single zone residential systems.

[95J In SZCI systems, the induction air temperature calculation does not take into account the
zone exhaust. This \oIill underestimate the heating and cooling done by the system. if there
is exhaust in the zone.

Interim solution: ~one; do not have zone exhaust with thls system type.

:9.,] The program will a bcr c Io'ith a "divide by zero" error in routine It'BFS. if it should happen
tr.at the ve t bu Lb and drybulb temperatures. enterir.g the coil, are equal. Th Ls should be an
extremely rare occurrence.

:nterim solution: ~one.

[97) ".,hen us ing the liP s ys t ea , the program may abort in routine HTPL~:P under the following
s tr-u Lt ane ou s conditions: :;0 outside alr, fans on. and cooling scheduled off.

ln r e r Ira s o l u t f cn : Schedule fans off ...hen c cc I t eg is off aod on when cooling is on.

~98J "he p rog r an v i Ll, abort in routine DDSF for DDS, ;1ZS or P~ZS s ys r eras , if there is no oo t s i de
air, no infiltration and all the air is going through the hoc duct.

l n t e r I-i solution: Schedule at least a seiaLl amount of outside air at all t Ime s usi~_g t ue
k<'~''''<lrd "[~-.UR-SCH. E.g.,

ALL-ArR "SCI!EDCLE THRl: DEC 31 (All) 0,24) t c.ccci i ..

:H:;-AIR-SCH .. ALL-AIR .•

PLA~r/~ SI~!l'LATOR

" 'Q', ~. I ::0 -ea r is re c ove r ed frol:l the gas turbine.

Ir.t<!ri::l so Lut i cn : :;one.

"/: I~. i<epon P,"-D, the energy source c odevo r d s are truncated to eight characters.

:~.teri~ s o Lu t i cn r ::one.

: l' 1)

, ,-,

;;hen ~he ncmbe r of i:ESrC~-DAY cceeenes is equal to the number of Rl-~-PERICD intervals, arid
the user has both SYSTE~lS and PLA~:T input. the size of the eqvt pee nt in SYSTE.~S is g Ive n 1:'1
t he SV-A Report and the sizes of the eevrpee ne in PUX! are given in t he p,'-A Report. If
the user has chosen design day para::leters that do not produce both peak heatir.g and c<lo:i:\~

~~a!s .. nd the number of Rl'::-PERIOD intervals is greater than the nuabe r of CES!C::-".';Y C(;·"'l
-i.r r-c s , the "rogral:l ~.ay abort in routil'.e PU::T Io'ith an infinite result. This occurs bec;l\.:se
c ee of the pieces of plant equipt:lent has been given a zero size (there being no load r c r
t~~t piece of equipment) ar.d at some point the program wants to divide by the size.

::l:eri"'l ~I)~ution: ":,,,ays be sure that the design days chosen will produce hath heati:lg and
c'~o::'~_~ :..:.. c s , Lf ,oth heating and c oo Ll ng eq o i pce ne are defined in PU.::T.

:: ;r~<:,;ss-"eat t e -ccked dS a demand to the DBT.:~:-OilR (as a supply) in t!'.e ;:::.,;:"-"'::C(\'ERY
':'''''''_,lN~. t he re raav -c c be any heat recovered. This is because only a space heat;,~.g :uac or
"~~<"c:,,:ed tank ~~arging c an cause the :;Bt:~;-OiLR to go into the heat-recovery aode ,

:-:~r~~ s.ol u r t on : :~.~'-'t a s~all tank cbe r g Lng rate, approxiT:lately 2 !ltu/hr. f o r a
3:'J :.1:\" s c hedc l ed i or ~r.e s aee ti.:-:.e as the ?rCCeSS load to ensure that t~.e t ank is ~~. ~~"e

re-: ":( r:: ",,'ce,
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-
:-:" C:,,:au:t \.'a:t:~~ i c t £:i..:::C-:::P':--R.';7r0 are t oc hi~h
=.r ;:..;:;.~, "r;c .~~?~ ..~C:::.

In t e r te solution:
furnaces.

Input a value for ELEC-r~:PL';-RAnO of 0.('063 for boilers and ('.(( for

! IN! Out?ut for the code-number 11 in the hourly report block I,·ARIABLE-TYPE • PU!':T is ee ae 
Lng l e s s ,

Int e r tm solution: Do not request code e-nonbe r II.

[ J(5 J The energy needed to keep the cold tank from free~ing is either lost or acc conr ec for
improperly in the BEPS Report.

Interim solution: ~one.

Ove r l ce ds are carried past end of day or even if the respective heating or c oo Lt ag s che c e Le
in SYS:E::S 1s turned off.

Int e r ra solution: xcne : do not undersize equ Lpme n t ,

rIC7] Io'hefl a cold storage tank is to be simulated for a building with no coo11ng load, the pr o-.
gram aborts in subroutine PLA~T.

ro ee r re solution: Do not s f eu Lat e a cold storage tank ....hen a bullding does not need too1
ir.£.

11(8) If solar is input together .... ith another source of heat in the HEAT-RECO\'ERY c cceanc , c cub l e
counting of solar energy in the BEPS Report v f Ll result.

Interim solution: ~:one.

[1('9J CBS .... ill nee r only the svs cees coil loads; the loop losses will be met only by the boiler.
:his causes the bc f Ie r to ope r a t e a large nuebe t- of hours at an extremely 10." ef:ici"ncy
~hen the solar system should be able to meet the entire load.

:nteri~ solution: \..'hen using t he solar simulator, do not simulate loop 1055es, i.e., set
HCIRC-Less and i'!C!RC-HE....D to zero.

more pump heat is a Ll oved into t·,,,
This can result in negath'(: r.(.:;L:~.:

I I j{ I ~'her. hee t Lng loop 10s5 is less than pu'"p heat gain,
~t.l:b~ loop n .. a n there is loop loss by conduction.
Ic,i1c~ .
:nt"r;~ s c Lut i on : Do not use t he keyword HCIRC-LOSS, or make sure thllt the pumping h~.:;t

(:ro", !iClRC-HEAD and HCIRC-l.':PEL~ER-EfF) is less than loss.

L

1111) ';"r,e rrofra,., .'ill abort in subroutine READSP if a dome s t i c hot ....a ee r heater is not e:-;t'd
c I t ; ..' sizE:e:!.

:nteri~ solution: Al~ays specify the size of dOl:lestic hot ~ater heaters.

[1;:) The t cve r fan cycling algorithl'l is incorrect. This bug ;,'ill sorcetirnes cause the t cve r r c
Se cycled on longer than one hour each hour, or to cycle a negative period of t ree • 7~;s

v i Ll occur chen the cooling eoce r has a sClalI cooling load. Its effect is euc h worse c~,

aou r Lv ;:,eak electric loae:! than on total load.

I~t~ri", so Iut Ion : ::one.

[l13) ,'i storage tank 15 counted as operating in Report PS-C a nyt tme it s t c re s or g t v e s out ~ ..a ; ,
It should be counted only when giving out heat.

:r,terb solution: The HOURS AT PERCE~T PART LOAO RATIO portion of Re"ort PS-C sh<:.u1': -c
~isregarded for storage tanks. :De siClulation is unaffected by this bug.

~ll~) Tlce heat recovered f r ce the diesel or gas turbine exhaust gas is less than it s hocj c :...
• ~e~ a sc:.:ar absorption chiller is used. This occurs when a user specifies a solar abs~r~

t;on ct~Ller ane:! heat recovery fror.! ciesel or gas turbine exhaust, but does not in;:,ut stea~

pressure, in .hich case the prograC! sets the steaCl pressure to 150 psi.

~r,ter:~ solution: Explicitly input S~·,-PRES.
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Ercs - Ccn t Lnued

i,,5) For <l~ o i I furnace, che re should be no c ne rgy use IoIhen the furnace 1s off. The p rc g r a-v,
~.ol.;ever, uses t tte k e yvo rd fCR:;ACE-ACX to calculate e ne rg y c cns umpt Len of spark io!niticn
s:ste~s, even ~hen the fu~nace 1s off,

:~ceri:'l solution: '~'hen fL·R;;ACE-fl·El.. ..f!.Tl..-0Il.. is used in the PL,l,t;T-PARA;IE7ER cceee ee , sec
Fl.:iI.:J.CE -ACX"O.

~116J ·.'hen t ae value for I~ST:\Ll.ED-n~ISER in the PLAST-EQL'IP~lE~;! command is greacer than one, the
annual ~aintenance cost is calculated incorrectly. The program ignores the number of units
and calculates the :'Iaintenance cost for one unit only.

tnt e ete sctve ron : Specify the keyvo r d ~tAD;rE~AXCE as the total number of ::Iaincenance hcc r s
fer all units.

:lli! 7he value reported in the SEPS Report in PLAl:r for :'\ATl'RAl-GAS used for heating Ls
incorrectly inflated by the anoun t of the gas used for any purpose in tOADS. This occurs
vhe ne ve r SCL·RCE-TYPE ..GAS in the SPACE-CO!'>DITIOl'S command or when the GAS-T~ER::S ke yvo rd is
used in the al:Il.DI~:G-RESOI.'RCE ccceand ,
:r.terim solution; In the SE?S report, subtract the value reported under ~:ATl·R';L-G.-\S f o r
:!ISC EQl'IP from that reported for SPACE-HEAT to obtain the correct value for SPACE-HL~r.
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DOCL~NTATION UPDATES

BDL Su~.r..llr\'

• (,on page BDL-5 LOADS, under e cnmand rr.;c;OSTIC. add t ve ne.,' codelo'ords:

L!~~!7S. !\O-LI~:ITS

L1 BR.~.RY-CC:::::!\7St

LI:H,S
~o listing of library

The box labdled LIST, 1.IBRARY-CQ!"U::TS should be el1::tinated .,nd the note reading "To be
used only ••• " s hou Ld be appended to the c odevc rd llBRARY-COt:rE::rS above.

• On page BDL-9 LOADS, under the SPACE command, a note should be added to the keyword :T:"::
PlIER, reading:

~ :-lust equal ~!L'L,IPLlER in SYSTE~lS for c o r r e s pondf ng ZO~E.

• 0"1 page BDL-12 LO.';C5, under com1!lan<:l l':>DERGROL';;C-I.'ALL, keyword SOLAR-FJt.l,.CTI0~;, r er-rove 0".>0

set of parentheses, as rct rcvs :

SC'LAR FR;.CTlm; (S-Fj (O.C; C.O to l=....Q)'1=

• en page BDL-13 LeADS, and also on page BDL-21 SYSTE~:S. reverse the order of the eve boxes
labelled STep and SAVE-FILES.

• The SET-DEFAl'LT command is used neither in the SYS7E:l corarnand and 1t5 s cbcoeea ods ,
;'SSIC~~'.E:;i:. nor in any of the PLA:\T commands. 'rbe r e tc re , on pages J7 through 20 of
SU!:1mary, add a note to the cOI!l::,.ands SYSn;:!-C0STROL. SYSTE~I-AIR, SYSTE.'!-fASS.
':'ER.'!:~;Al, 5YSTE~'-FLL'I D, SYSTE~:-EQL'lP~:e;!. SYS':'E~!. a nd PLA~r -ASS I C:~:E~;T read i ng :

~.':ote: 5ET-C£FAl'L':' c ceea nd not allo...ed ]

Pl.A:-;:
the B~:"

5YSTE!!-

P:"ase note t~.at the JCE-2.1 version of the p r og r am does not issue an error ee s s ag e if :c.i_
n:1e is violated, See E~L SUi: above.

• C'n page BDL-24. -53, and -55 SYST~:S, under command SYSTE~I. kevvo rd ZO::[-::A.':£5 for s ys cec
t vp e s S:R .... RESYS. and PSZ, add a Lt ne after the' (bullet) reading:

(First listed must be control zone)

•
•

en page EC[.-48 SYS7E:~S. under the e eeeand lO!\E-CO.\TROL, strike the key...rord COOr..-TE!!P-SC:-:.

en ~ages BDL-65 and -66 PLA:-;r. strike the box labelled SET-PEf.... l·LT and re-m.l::'~e!' :~.t

CL'R\'E-nr box "P3b".

L

• en "age", .r r ne a r
BDL-7C: PLA!,!, under keywords DIESEL-STACI\-n: and GTl'RB-S!,l,Cl:-FL', s t r i ke t he ;,'e-rcR
or".
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~ Guide

• l n Sec~tol'l 9, on ~J~e 9-8, add
~;O-LI~!l,S, and LIBRARY-CC~;TE~;TS,

to ~he cab Ie of DI.~G:-:OSTI( De f aul t s and Options, u::r::s,
To the discussion that folloW's, append t he s e p<irallCapns:

•

The c odevc rd SO-LIMITS a Hovs the user to enter ke yvo r d values outside of the pub
Lished a Ll cvab Ie ranges, The prog eae W'tll issue (AI:TIO," raes s age s rather than ::i1Jl,C'R
messages in this case, Since some of the algorithms produce l:leaningful results
only vhen the keyvo rd values are .·ithin the published limits. the NO-LIMITS
code~ord should be used W'ith caution.

:he codevo r d tIBRARY-CO~TENTS cau ses t he cont ene s of the library attached to the
job to be printed out. This vf Ll be either the standard DOE-2 library, the user
created library. or a combination of the t"'o, depending on the user's p r t o r
11 bra ry-building act iv1 ties. (See Sect ion Ie.) Be advised that LIBRARY-CO:>TENTS
can produce many pages of output.

Reference ~!anual

In the Reference ~!anual, page tI.19, add a nev rule reading:

6. '::'.e SYST::~~ com~.and and i r s associated subcol:lT!lands, PUST-ASS IG:;~!EXT, and none
of the PLA~T cot:ll:lands t:lay not be set under SET-DEFACLT•

.age i n , note that. at present, the program does not issue an error message if this rule is
violated. See BDL Bug above.

• Cn pa6e UI.6, at ~he bottom of the Lit:litations table. change the l:la:dt:lum nUl:lber for t:
nal:les frot:: ~50 to 352.

• vn pa ge IILli, change the first se nt e oc e of Rule I to read:

Cr.e and only one SL"LLDr::C-toCArIG:> instructlon eus t be entered for each separate
:'C',\['5 p r og rm run.

• ':'n page II!.JC. t he :'olLoW'i,ng sentence should be appended to the end of the rirst ~ar:agraF!1

o n 3L":L:r':C-S!"..IJE:

CiUuse solar radiation from the sky and frol:l the ground is no t affected by
SL-;::':;: ::C -5;:"~DE,
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•
71:", c"n~\lctal1ce given in glass :>al',u;actufeni c a t a sheets usually includes the Cl,~S:~, ~:~

fj~:-, r",sistance for a '...i nds pe ed c: 7.5 Mph (suene r , or 15 T:lph (vt nr e r ) , The :'ol!o"oi~,~ ,-~:.:.i:;·

can be used to obtain the corresponding value of GLASS-COSD[CTA~CE;

CLASS-CO~DL'CTA!\CE • [t - Rfi1mJ -1.

vhe r e L" is the overall conductance in Btu/ft 2- h- or and RfUl:l is the

outside air film resistance in ft2~h-oF/Btu. Rt i 1M can be

obtained f r om :

Rf llm• 1/(-O.OCI661 * '1
2 + 0.302 * v + 1.45),

vxe re v is the windspeed in knots. For examp Le , ret t: • 0.64 for a wi nd s peed of 7.5 !:"ph. J."n
v· 7.5/1.15 • 6.5~ knots, and

Rf i 1rn• 1/(-0.001661 * 42.51 ... C.J02 * 6.52 ... 1.45)

C.30,

1,,~.lch gives

CLASS -CC::DL'CTA?\'CE [e',~4
0.79

L

•

•

•

•

•

•
•

On page !.II-bO, under l>'EL'TRAL-ZO~,1:-HT, the description of the method of c a Lcu La t f ag values CO:'l

r a i ns some inaccuracies. In fact. the ee e s ur ement is the vertical distance fro!". the pr e s e nt
zone to the neutral zone. It is ~ for zones be i cv the neutral zone, and ne~ve for zones
above it.

On page IIr.72, under the k e yco r d SULAR-fRACTIO!>', remove the set of parentheses and ct.e '.'r~:::'

"list of 1".

(:1 page III.7S, c ha ng e ~;ote (~one) 2 to read:

'co re 2: ~he first fraction is for the side of the wall in this SPACE. The secor,';
fraction is for the opposite side of t he same wall, In the NEXT-TO SPACE. If an e nt r v
r s cei r r ed for all surfaces in the SPACE, SOtAR-fRACTIOl\ will be apportioned to thl::
opaque surfaces in proportion to their areaS.

Cn ?age 111.88. under DESIGI\-DAY, the last sentence of the paragraph should be replaced by:

~n this case, the peak heating and cooling loads afor sizing ca Lcu La t t ons in SYS:::",S
and ?LA::r are taken from the peaks generated during the DESIG~;-DAYSs Rl'::-?ERIODS. :i
no DESIG:;-DAYs have been specified, then the peak heating and coo11ng loads are tat:er,
from the weather file Rt:I\-PERIODs.

On page 111.90, add a new rule reading:

A ?LA~T run is possibe only if the nueb e r of Rl'~-PERIOO intervals is greater than t t-e
nu~ber of OESIG~-DAY c ceenands ,

en ~ .a ;e ;II.9~, once r key ....ord CLEAR:\ESS, change the minimum in the range f r om C. to .5.

(in pag e LII.125. in the :::iddIe of the page, change the line "and the c e i j Lng .5." to
c e i Lf rg .(5 .",
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DCC:':~~E.·::AT:(~ - COr:~~~uec

• ..~ page rVo9, add co the e nd of the list of SOL Commands and .'Iaximun ~;umber:

r-naeee . . . . . . . . • • 180

•

•

0n page 1V.12, ehe eails of the graphs in both figures should be extended in both directions dS
follo..-s r

Sl'PPlY-H1r-.......

Sl:PPlY-LO

on page [v.35, a foc t.no t e to the discussion of zonal systems should be added reading:

* If described r n the system command, each zone in the system is assul:led to have those
same capacitieS unless for a particular zone those capacities are overrid~en by capaci
ties entered t n the zone command.

• On page l\'.~8, in the second line ~ror.l the top, change the underlined vo r-d "~' to"~ of".

• Cn page IV.113, add the following to ~ul:lber a, Variable QCZ:

~:ote: for SYS'!:'~'.-'YPE"JH.SYS chis is the total of mechanical cooling and c oo Lf eg by
~atural ventLlatLon •

.And on page ~V.II~, ~:umber 46, Variable SI(;;QH, Strike the words "for RESYS".

• ('n ~age H'.[16, ~:""..ber 75, Variable PCH, the values for RESYS venting are reversed.
of 1 i~dicates venting and the value of 0 indicates no venting.

The value

• en page IV.185, under the cOl'lmand ZO~E-CO~rR(jL, strike the keyword COOL-TE~!P-SCH.

• en page [\".:15, change the last sentence on the page to read:

To size a heating/cooling system, the following qua nt t t ea must be determined:

• r'n page IV.219, strike the second sentence from the top of the page reacing - "Thus , t i ~he

c s e r .••• as ve l I as SL:PPlY-Cf:>l."
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• ;.. ne .... PJ~<O, \,·,1, sr"r<::~ bE' e c cec :0 :urnish t he list 0: lir'it;;;tio~.s i~. ~"".t ?:.....;:~:- s,-,:,~~C'';;~~:'",

as :o:lol.:s;

Lir!ltatio!"s

For 00[-1, the ""axir.'lUm ncebe r of P~L instructions that c an be used for s pe c i fvLn ; :~c

r eqvi red data for the PL.":;! p r og r ac is as f o Ll ovs :

Instruction

DA'i-SCHEDl"LE
\'"E:EK-SCHEDl'LE
SCHEDl'LE
PARA'~ETER*
SET-DEFAl'LT·
TITLE-
P!..A::T-ECol' I P::E;;.
PART-LOAD-MTIO
PLA~T-PAR..l.,.'~ETERS

rcrr P~~E~:'7 -QL'AD
LCA~-;"SSIG~)~E~T

LCA~-~1A:;AGe,E~T

HE.".:- -RE:C0\'ERY
E:::ERG~'-STORACE (hot t a nk )
E:~E:RG'i-S'7CRAGE (cold tank)
E~;ERGY-CCST

REFERE~CE-COSTS
PLA!\T-C0STS
PLAKT-ASSICM-1E~;:
P!..A~I-REPCR7

HOl'RLY-REPCRT
REPCRT-BlCO,
l'-na~.es

Solar ~i~.ulatcr--- -
S0l.AR-ECl'IP~::::::

CC~PC:E~::

(0.':.':£(7
I:E;\.;:10~;S

SYS7£:~

TIl"CE
DA'i-SCHEDl'L::
...·EEK-SCHEDl'LE
SCH[;:rL[

6C

"co
50

ICC
S
& for each equipment type
I for each equipment type
1
1

50
1
1
1
1
S

as
1"

4C
I c omea nd

16

"llS*u

1

"xc • of c onpcne n t s
I
I

:>0. of components
20
2C
20

,
This :'".axi::lur:l nor-be r refers to the euebe r of keyvo rd values, not the ~.u~be-r of i r.s t ror >

L.

t ic ns •

•* 'il'.is ::.aximur.l nUr.lber refers to the total nu~ber of different PLA~r runs aj Lovec in a ~i~~:"
s ubni t t a L, Only one PU,:>'i-ASSIG:-~:£:>T is allowed for each pu,::r s Irau La t i on •..,

xcre that the use of advanced schedu1l:ng t echn.iqce s (ce s c r rbed in C~apter ~:) \,,'C: r,,!',,~:

in the use of at least three of these l'-na::.es i n t e r na I to the PL':':;T pr og r em. .~.:so, s~eci::~?

r I cn of code-words for PLA:~T-REPCRTs, other than the defaults, count as l:-na~es,
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• en cag e \',)8, under the (-S:.~CK-fl·) cevvo rd , replace the vc rds "a linear or Q.uadratic f unc r f cn'
v.t t h "an e xpcne nt t a l f unc t i o n'", Also, replace the Last line with "or z • 21(:1".

In addition, on page V.4S, under kevvc rd DIESEL-$TACK-n:. replace the vc rds "a linear or ~ua~

dra r t c equation" with:

the coefficients, a and b , of the eque e rcn z • ax b, The user must use- Typr"Ql'ADRATIC
in the CCRVE-FIT instruction and enter the coefficientS as (a, b, 0).

l'nde r keyword GTl'RB-$TACK-FU. change "a linear or quadratic" to "an exponential". On page
\'.50, under the DIE5EL-$TACK-fU and GTL'RB-STACK-FU keyvc rds , delete the vo rds "i rnear or".

• en pag e V.4), Table "'.6, under keylJord Hl.I-BOILER-HIR-FPLR. the default value for the third
independent variable, c , should read -0.079361.

• Cn page \'.61, delete the third paragraph from the bc c rca reading "Note that the predicted .,.
~he LOAD-~!A.\).CE~El{T instruction."

• On page V.9J, it wouId be helpful to add that the units for c{ are dollars, and that the units
!or sl are Btu/hr.

• In ~a~le V.16, page 1.'.104, item II for the PLA.,;T report block is described incorrectly. It
should read:

Variable List

II

fortran Variable Description

"c t e that output for ~hat variable !:lay be s pe c Lf t ed under VARIABLE-TYPE
':;.RrABLE-LIST ... I, 1.e., Cooling ecve r load, Btu. See Table v.2J.

COOLI~c-n;R,

• On page V.1I2. strike the command SET-DEfAt"l..! from the Hst of BDL CO~lXAl'>D "'CRDS used by the
sorar Si!'lulator.

• Cn ~;lge \'rr.57, add the f o l Loc Lng sentence to ~:urnber J, COOLIl:C E~:ERCY:

(If SYSrel-TY?:;"RESYS, tr,e value reported here does not include cooling by natural ve n-'
t t La t i on,. )
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THE HEAT EXCHANGER

This section
cination Office.

is devoted to co~~on questions fro~ users and responses
Your questions and co~ments are Clost .elcome.

* * * * *

from the DCE-~ L'£E,~ (00;'-

Question:

Ansve r :

In a recent OC£-2.1 run l':y input received an error ee s s age reading "SY~:BCL T.;ELE F:!..
LED"...'hat does that mean and 1'.0'" do I avoid it?

The symbol table is the means by IoIhlch BDl. keeps track of c ode evc r ds and us e r vd e f r ne c
u-naee s , Each time the user defines a u-neee it is added to the syebo I r ab l e at the
end of the list of p r cg r ae-edef Lned ccee-ccrcs • The error message that you rec e i vec
indicates that you have defined too ll',any u-nane s , The limit on the number of u-na~es

(see DOCl'~lE:\BTlO:\ CPPATES in t h t s issue) is 352. for LOADS, 180 for SYSn:~:S, 118 f c r
PLA:\T, and 87 for ECO~O}:lCS. Counting the number of u-names you have created ~5

s t r a f gh t vf o rva rd vf t h one exception. ..'hen one uses an implicit definition of a S.~_':

SCHEOCLE by i nc o r po r a t i ng the data within a I."EEK-SCHEPL'LE command, one has used up ar;
entry in the s y-ibo I table. In effect the p r og r am has defined a u-nane for you. "
s Im f l a r situation exists vhe n a ;,'EEK-SCHEDCLE is implicitly defined in a SCHEDl':':: co~

eanc , Thus, the f oLl ov..i ng SCHEDCU: cocna nd will take up 7 entries in the s yebo I t a t l e :

HEAI-SCH-SCHEDCLE
IERC APR 30 (AlL) (I,n ( 55) (8,18) (68) (19,210) (55)
IER!: SEP 30 (ALL) 0,24) ( 0)
THRl: :;:EC 31 (ALL) (1,7) ( 55) (8,18) (68) (19,24) (55)

since it "
really shorthand for the following s e t of commands:

~AY-I -DA¥-SCHEDCLE
OA¥-Z zDAY-SCHEDrLE
OAY-3 "~AY-SCHEDL'LE

;':EEK-l "\.:EEK-SCHEDL":"'E
;':EEK-: """EEK-SCHEDl'LE
~~EK-) -;':EEK-SCHEDCLE
~EAI-SCH·SCHEDCLE THRV

THRL'

(1,7) (55) (8,18) (68) (19,2~) (55)
(1,24) (0)
(1,7) (55) (8,18) (68) (19,2.4) (55)
(ALL) DAY-I
(ALL) DAY-2
(ALL) DAY-)
APR 30 ;,~EK-I THRr SEP ;':£EK-2
DEC 31 ;,,'EEK-3

BDL is not smart enough to recognize that DAY-l is the same as :;:';\'-)!

* til til til til

Question: In Report S5-f in the month of ~1ay

~:~::-'1l..:1 ZO!'E TE?:P is given as 2000r .
the !1AX1~IL~1 ZOl>1: TEMP

What does this ~ean?

is given as ocr , vh i Le r ne

Question:

The SYSTE~lS program initializes the r.laximum zone t eepe r a tur e as oOr and the T:lini~u~ as
2000 r at the beginning of each ecn t h , Whenever the maximu::l temperature for a give~,

day, vhe n the fans are on, is greater than the value stored under maximul:'-. zone t empe r a-:
t ure , the value is"""thanged to the nelol maximum. Similarly for the minir..u::l t empe r a t ur e .
;,'hen the fans are off, this part of the program does not operate. ;,'hen the fans a r e
off for an entire month, the initialization values are printed. These values ce r e
chosen as being sufficiently absurd that there loIould be no chance of their be Lng c c n-'

fused loIith actual temperatures. My bet is that you have scheduled the fans to be ci :
in ~!ay.

• • * * •

I prepared an ir:put deck that included both LOADS and SYSTE~1S. I final 1)' got r~~ c':
all error eres s ag e s and the progran ran fine. I then stored the !..CA:S oc;t;,,,t 1:'

preparation for doing a number of SYSTE!'lS runs with the sal:le LCADS conf f go r a t Loc.
accordance ;.:ith the instructions in the manuals, I removed the LOADS pc r r i c e ~f

input deck and tried to run a series of runs vf t h l!1y SYS7E~~S deck. after a r t ar r- i r c r r e
o:.:! '-wACS output to the job. ~:y run stopped v i t h a s t a t ene nt. that there ..e r e e .~.:' ,,:
LE\'EL DIAG:;CSTICS. ;,,'hat went ..-rcng I
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Peak Ene r gy

Question:

Ans·...e r :

~uescion:

'!y gue s s is r ha t '.fo~ had no ABORT command in your SYSTE:1S inpu~ and so the .';Br;,R':'-LE'.'EL
r eve r t ed to the de f au l t , namely. CAL'TIOr:S. In a~dition to seven CAL'TTC"S you had :.1
your original "successful" r~n. the program issued a CAL:Tro~ message. ~h~'n it did ncr
see a LOADS dec,.k. to the e f f ec t that it is assuming that you vt Ll, be attachi!l8 an old
LOADS output. .his accounts for there being 8 ABORT-LEVEL DIAG1'OSTICS. To avoid this
problem, add an ABORT ERRORS or ABORT i<ARIH:-;CS to the beginning of your SYSTE:!S deck •

• • • * *

fI,OIol do I account for the energy c cn s aeed by a domestic hot ve ee r heater?

There are rve ne t hcds by 'Which the user can enter a load for a domestic hot va t e r
heater to_ be simulated in PLA~'T. "11ich method you should choose depends upon ...he t he r
~he use at ~he domestic hot water adds to a space cooling load. If there is no contri
bution to space cooling loads frolll the use of domestic hot ve ee r , under the BL'ILOC;C
RESOL'RCE command in LOADS enter the peak energy dellland (in Stus) as the value of the
keyword HOT-WATER and provide a schedule u-naee for the hourly profile as the value of
the keyword HW-SCHEOLTLE.

If the use of the dcees r rc hat water does contribute to the Space cooling load, enter
under the SPACE command values for the follOWing keywords. Set SOl:RCE-TYPE .. HOT
'~'ATER; enter the peak energy demand as the value of SOL'RCE-STU/HR; enter the usage pro
file under SOL'RCE-SCHEDl:LE; de re rmIne the fraction of the energy consumed that s hcvs up
as a sensible cooling load and as s Lgn that fraction to SOL'RCE-Sn:SIBLE; detero.ine the
fraction of the energy consumed that shows up as a latent cooling load and assign that
to SCl:RCE-LATE:-;T.

The peal< energy demand of the domestic hot va re r heater can be estimated from the fol
lowing fomula:

Demand (Btu/ht) .. 480 x CP x C x (1 1 - T )s u pp y ave. inlet

'.'here CP is the peal< flow rate Ln gallons of ...e t e r per e i no t.e , C .. I.e Btu/lb-of
specific heat of ...u r e r , Tsupply is the r enpe re cur e (in degrees Fahrenheit) of the
...-er e e s up p l Ied , and <ave. inlet is the average temperature of the inlet va t e r to
heater (often the ground r eepe ra eur e ) •

* * * .. *

Although it t s often converu enc ....hen designing a s ys t era for a building to have the
00E-2.1 progral'll pe r to ea the system sizing. there are times when I vane to find out how
a particular system behaves. l'nf o r t una t e Ly , DOE-2.1 is so aggressive in its urge to
size that my input usually gets overridden. Holol can I avoid ~his?

DC'E-2.1 a s aume s ~hat .....hen the user inputs ASSIC~ED-Cf!'f for a zone. that value is not
being estimated, but is kno .... n , It doel not override the values of ASSIC:':ED-Cf:-l, and.
thus, you should specify this kevvc rd for all conditioned zones. The SL:PPL'i-Cf:'l
"e:'Io'ord describing the air flo.... through the central fan should be allowed to default
for c cns t an t volume systems. It va LL be calculated by the program from the sum of t~.e

zone cfms "'ith corrections for Dl'CT-AIR-I.OSS and. In the cas e of induction units. for
I~;D1':CTION-RAtIO. For va r Lab Ie e-a Lr vvo Icee systems, especially "'hen there is nio:ht se r up
or setback, the user should specify Sl.:PPLY-CP.l, using his or her best judgement. (th
e e... t se , the program ....ill compute a SL'PPLY-Cf:1 from the coincident buEdi::g p..ak load.
if there is only one s ys t era in the Pl.A:-;T-ASSIG:::1E~T. or from the sum of the zone c f es ,
if there are ec re t han one system in the PL.l,!'iT-ASSIG:''ME!'iT. ':'he fan energy and fan r.e..lt
<Ire calculated from Sl:PPLY-CF~, e t t he r using the pair of Sl:PPL'!-ST,UrC and S~'PPL'{-Hf

or the ?air of Sl:PPLY-KW and Sl'PPLY-DELTA-T.

A return fan is assumed not to e:dst, unless the user inputs one or the other of :;.e
~air :l.C'':R::-S:';::C and RETi:R~:-EfF or the pair RET~'R::-KW and RE:l'R::-CEL:A-7. :h,e "'11","
of RE:-~'R::-C::! s hou l d be e Ll cve d to de f au Lt , so t~at the pr cg r ae can prc.pe r lv e cc cc cc
for :he actual SL:PPLY-C~ and ~he total exhausted air.

:he outside air quantity vf Ll be forced by the progralll to e xc ede the aecun r of air
~)\~,austed as specified by the SUl:l of values of the EXHAl:ST-C.~ keyword for ~ach wr."_
r e ga rd l e s s of the us e r-q npu t for CrTSlDE-A:R-CP.o1, CA-CHAI'GES, OA-<:f:!lPER. ~'!~:-'-L::;::::

l,:R. or ·::~-A:R-SCH. rf ene ou r s i de air qua nt Lt y is specified at t~e zone :10','101. t~,,,r.

::- .. s'~,., of n-c se values d Lvi ded by SL-PPI.Y-C~l vt Ll override tne value of '-~r·:-,~i.'S::<:-



A:Lil, if t ha t ke yvc r d is also specified. Consequently, t he user sr.cl,;~~ e r.t e r :I (;~.

s Ls t e nt, set of values for exhaust and outside air and, if this is dcce , t he ~r'~~r~~

~ill si~ulate ~hat is input.

In DOE-2.1, the :-lI~-C~-RATIO must exceed the value of :-lI~-CL'TSIDE-AIil as i~put by t be
user or as reset as described above. In DOE-2.1A, if m:\-CF~l-RATIO < ~!I~-ol'TSIr:.E-.~IR.

the program ~ill allow the flow rate to fall belo~ that deter~ined from ~IX-OC7SIDE-AIR

(but not less than that de rerer nee froll1 the zone exhaust) and vd l I s i.eu La t e Hie· out
side air in that s i euat roo • This latter feature vas introduced to e Ll ov lCe:; cct s rce
air variable volume systems.

Having described the airflow characteristics, the user eus t no~ fix the systel'l's
heating and cooling capacities. The timest vay to do this is to specify HE.... rr;G
CAPACITY, COOLING-CAPACITY, and COOL-SH-CAP, along ~ith their several perfomance cur
ves. Since there is a relationship be tween Chi, capacity, and design temperatures,
obviously they may not all be specified independently. In DCE-2.1, if the air quan~i

ties and capacities are specified by the user, the MAX-Sl:PPLY-T and ~lIX-Sl.:PPLY-T are
overridden, if they are not ccepa r fb Ie with them.

* * * * *

The DCE-2 Cser Coor~ination Office encourages users to forward questions and COl!ll'lents to:

The Heat Exchanger
DOE-2 rser Coordination Office

Building 90, Room 3147
Lawrence Berkeley Laboratory

Cniversity of California
Berkeley, CA 94720
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